This paper combines detailed household-level data on child health with geo-coded incidences of violence in Iraq to estimate the impact of in-utero exposure to violence on biometric, behavioral and cognitive outcomes of children. Rich data on severity (duration and casualties), type (bombings, explosions, gunfire etc.), and perpetrators of violence (coalition, insurgent, or sectarian) on the district level allow me to discriminate between two possible mechanisms: damages to the infrastructure versus violence-induced pre-natal stress for mothers. Comparing siblings within the same household, I find that one single violent incidence during pregnancy significantly increases the risk of stuntedness, malnutrition and weakens major cognitive and behavioral skills. While the type of violence does not seem to play a major role, the perpetrator of violence seems to matter. Violent acts that explicitly target the civilian population, even if they have little effect on the general infrastructure, appear to be the driver behind the effect.
earnings by over 4,000 USD. Almond et al. (2009) use exposure to Chernobyl fallout in Sweden as a natural experiment inducing variation in cognitive ability. The authors find that students born in regions of Sweden with higher fallout performed worse in secondary school, in mathematics in particular, which holds (and is even accentuated) using household fixed effects. Many of the other environmental shocks, such as rainfall, extreme heat or droughts are found to have a large impact on various outcomes right after birth (such as birth weight and height), in the medium-run (school attendance and attainment) and the long-run (employment, income or mental health). However, there are various mechanisms through which these environmental shocks can operate, such as shocks to income or behavioral responses (Ngo & Horton, 2016; Andalón et al., 2016; Dercon & Porter, 2014; Banerjee et al., 2010) . Shah & Steinberg (2017) show that droughts actually increase educational attainment since children switch from agricultural work to school instead. In the context of Ghana, Adhvaryu et al. (2014) show that a one standard deviation rise in the cocoa price in early life decreases the likelihood of severe mental distress in adulthood by 3 percentage points, proposing maternal nutrition as one of the main channels. When it comes to substance abuse of mothers, many authors use policy changes in access to tobacco and alcohol to measure the long-run effects on children. Nilsson (2017) looks at how a Swedish policy that sharply increased alcohol availability during 8.5 months affected the labor productivity of those exposed to it in utero. He finds that cohorts affected in utero early in pregnancy had 24% lower earnings at age 30, as well as lower cognitive, non-cognitive, and educational outcomes.
Lastly, there is a prominent body of literature that tries to assess the effects of prenatal maternal stress on child health and long-run outcomes (Adhvaryu et al., 2014; Cunha et al., 2010; Almond, 2006) .
While it is well established in the medical literature that stress and the associated bio-chemical response is harmful to children, it is difficult to disentangle stress from other components in larger population studies.
There are no large scale longitudinal data sets that measure CRH or Cortisol levels in mothers explicitly.
Usually, a direct test of stress is therefore impossible. One exception is Aizer et al. (2016) who collect data from perinatal care centers in the 1960s and show that infants exposed to higher cortisol levels during pregnancy have up to 1 year less school at age 7 than their siblings. Since this type of data is typically unavailable, economists refute to reduced form estimations that use an exogenous event that reasonably affects stress in mothers to estimate the impact of intrauterine stress on long-run outcomes. Currie & Rossin-Slater (2013) look at pregnant women in Texas who lived in the announced potential path of major hurricanes but ended up not being affected by it. Looking at birth outcomes, the authors find that women affected women are more likely to give birth to children with an abnormality. Duncan et al. (2016) exploit the in-utero exposure to the Super Bowl to estimate the stress-channel. The authors argue that this important sports event in the United States elicits intense emotions among viewers depending on whether they local team makes it to the final. However, their data does not allow for including a mother or household fixed effect, which makes selection into exposure to the Super Bowl along unobservables (which simultaneously affect child birth weight) likely. Persson & Rossin-Slater (2018) analyze how in utero exposure to maternal stress from family ruptures affects later mental health. They show that exposure to the death of a maternal relative increases take-up of ADHD medications during childhood and anti-anxiety and depression medications in adulthood.
In the context of conflict and violence, it is difficult to disentangle the effect of stress from other mechanisms. There are usually various confounding factors that play into the inter-generational transmission of war. The literature on in-utero exposure to conflict and child health outcomes has been studied in two main contexts, either in one of brief and extreme episodes of violence, such as the attacks on the World Trade Center in September 2001, landmine explosions or the al-Aqsa Intifada (Brown, 2015; Mansour & Rees, 2012; Eccleston, 2011; Camacho, 2008) or systematic "day to day" crime-related exposure to violence in Latin and South America (Nasir et al., 2016; Koppensteiner & Manacorda, 2016; Brown, 2015; Torche & Villarreal, 2014) . On the one hand, large scale incidences of violence are difficult to disentangle from other variables that may simultaneously influence child health outcomes, such as deterioration of health infrastructure or behavioral responses of parents. On the other hand, it is hard to argue that lower scale, more regular, crime-related incidences are exogenous or unpredictable. Therefore, a major concern in these studies is the selection of households into crime-ridden neighborhoods along unobservable characteristics 3 . Mansour & Rees (2012) is the study that is most closely related to this analysis. The authors draw from the 2004 Palestinian Demographic and Health Survey, which was conducted approximately 4 years after the start of the al-Aqsa Intifada, and find that an additional conflict-related fatality 9 to 6 months before birth is associated with with a modest increase in the probability of having a child who weighed less than 2500 g. The al-Aqsa Intifada, or the so-called Second Intifada, started in September 2000 with the controversial visit of Ariel Sharon to the al-Aqsa Mosque, marking the beginning of a 5 year violent confrontation between Israel and Palestine that cost more than 4000 lives. The authors argue that despite the cyclicality of violence in this conflict (regular alternations between intense and calmer periods of violence), Palestinians were not able to predict and consequently adjust to attacks by Israel. They exploit this arguably exogenous exposure to conflict to the birth weight of children. WhileMansour & Rees (2012) propose in-utero exposure to stress as one potential channel through which conflict can affect child health outcomes, they also acknowledge that there are various other mechanisms that may confound their estimate. For instance, incursions, check points, curfews and road blocks could have limited access to prenatal care or compelled Palestinian women to walk when under normal circumstances they would have taken public transportation, which would include lack of prenatal care and physical exertion as potential drivers of their results.
Overall, the evidence emphasizes the importance of the inter-generational transmission of deprivation, mental health and poverty. War does not only affect the current generation but all the generations to come, not only through mental health and stress but through all types of war-related deprivation. In the context of the Korean war, Lee (2014) shows that health outcomes as well as cognitive skills of the subjects of the 1951 birth cohort, who were in utero during the worst time of the war, were severely affected 40 and 50 years later. The destruction of school infrastructure during World War II was a major impediment to educational attainment, labor market status and health many years later, as Akbulut-Yuksel (2014) shows in the case of Germany. Despite the long-lasting and severe conflict that has shaken the Middle East in the last decades, there is very little evidence on the inter-generational transmission of war in that context. This paper tries to bridge this gap by analyzing how the insurgent violence following the invasion of Iraq in 2003 3 See Koppensteiner & Manacorda (2016) for a brief overview on the literature on maternal stress, violence, and birth outcomes has affected child health outcomes through mothers' exposure to violence during pregnancy. One important caveat of this analysis is that I am not able to test the stress mechanism directly. However, I will try to argue that some of the reduced form results favor the stress mechanism over other potential mechanisms, such as access to pre-natal care or damages to the general infrastructure. I combine geo-coded data on civilian casualties with detailed information on biometric, cognitive, and behavioral outcomes for children on district level to study the intergenerationally persistent effect of war on health. I improve on the existing literature in a few ways. First, I am the first to use a novel data set with detailed information on type, severity and perpetrator of violence in Iraq and am therefore able to better differentiate between possible channels: mainly, prenatal stress versus damages to the infrastructure and access to pre-natal health care and nutrition for mothers. The vast majority of recorded incidences on violence between 2006 and 2009 are restricted to 1 civilian casualty, suggesting that most events have a very limited effect on the local infrastructure or other determinants of health. The data also distinguishes between types of violence, such as car bombings, suicide attacks, firearms or improvised explosive devices (IEDs). The analysis combines the number of casualties and the type of incidence to carefully assess the systemic versus psychological dimension of violent events.
Second, I can control for potential selection into high or low violence districts. The micro-level data with multiple births in the observation period (2006) (2007) (2008) (2009) allow me to compare children living in the same household. Introducing household and mother fixed effects alleviate concerns about unobservable characteristics of mothers driving the results. Additionally, this paper is the first to go beyond birth weight as a primary measure of health, following children throughout their first years of life and tracking their cognitive, motor and behavioral skills (10 child health outcomes in total). Furthermore, very detailed information on mothers and households allow for an analysis of heterogenous effects and potential mediating factors in dealing with violent events.
In line with the literature, my results suggest that there is a strong negative effect of exposure to conflict during the first trimester of pregnancy on the weight and height for age z-scores of children. These children are also less likely to recognize words and numbers, are behind on motor skills, and cannot follow simple directions or do things independently. Similar to Camacho (2008) and other studies, I do not find that any additional event beyond the first violent incident during pregnancy has an additional negative effect on child health. The results remain robust when restricting the analysis to low severity incidences (low number of casualties and low duration) with arguably little effect on local infrastructure. I also find that most of this effect comes from violence that is explicitly targeting the civilian population rather than "collateral" damage in insurgent-coalition confrontation. Overall, this paper shows that even in regions with high and continuous exposure to conflict, like in Iraq, the additional marginal effect of exposure to violence during pregnancy remains to have a significant impact on child health. I also find suggestive evidence that this effect is mainly driven by pre-natal stress rather than damages to the infrastructure which may deprive mothers of access to health care. The paper is structured as follows: in section 2 I outline the political context during the military invasion of Iraq in 2003 and describe the data sources. Section 3 will present the empirical findings, looking at the severity of violent incidences, their perpetrators, and analyzing mediating factors. Section 4 concludes.
Data and the Iraqi Context
In the aftermath of 9/11 the United States engaged in a military operation in Afghanistan called Operation Enduring Freedom, which was subsequently extended to Iraq. The invasion of Iraq started in March 2003 and lasted for 6 weeks. While the capture of the capital was terminated within a few weeks, insurgency arose and persisted long after the military operation ended and still continues to this day. The insurgent violence emerged among Saddam loyalists first but quickly expanded to religious and militant groups. Coalition forces have struggled throughout the war to identify insurgents and gain the support of the local population (Cockburn, 2007) . Continuous confrontations and acts of violence between coalition forces, insurgent, and sectarians have caused immense collateral damage in form of civilian casualties. The Iraq Body Count Project (IBC) has recorded a total of 200,000 civilian non-combatant casualties since 2003.
Iraq consists of 19 governorates (or provinces), 118 districts and has a population of about 38 Million.
The country is religiously and ethnically highly segregated with Sunni Kurds in the North, Sunni Arabs in the West, Shia Arabs in the South West and a mix of Shia and Sunni in the South of the country. While the North and East of the country is densely populated, the desert area in the South-West of the country (the provinces Al-Anbar, Al-Najaf and Al-Muthanna) has the largest districts in terms of geographic area but also the most scarcely populated. There is very limited information on the socio-economic conditions immediately following the invasion of Iraq in 2003. However, there have been some efforts by local governments and international institution to collect information on the well-being of Iraqi households, such as the Iraq Living Conditions Survey in 2004 carried out by the United Nations Development Program. In the following years more effort has been directed towards a more granular analysis of the country, moving from the national to the provisional to the district level. 
Multiple Indicator Cluster Survey
In collaboration with the local government, UNICEF assists countries in collecting and analyzing the situation of children and women through its international household survey initiative, called the Multiple Indicator Cluster Surveys (MICS). The MICS of 2011 is the first survey in Iraq to be representative on the district level 4 . The survey collects detailed information on living conditions, mothers' birth history, and very detailed health outcomes for children under the age of 5, sampling 35,580 households, 56,445 women (age 15-49 years) and 36,599 small children (0-4 years). About 30% of households have more than one child under the age of five. Table 2 reports the various characteristics on the household-, parent-and child-level for all households in the MICS data set that have at least one child under the age of 5 (which I call the "full sample").
Approximately 20,000 out of the total 35,000 households have at least one child under the age of 5. About 12,000 mothers gave birth to multiple children during the relevant observation period between 2006 and 2009. This is important for the estimation strategy, because I will include household fixed effects (I call the sub sample of households with multiple children "sibling sample"). Parents in the sibling sample are less educated, younger and less wealthy than in their counterparts in the full sample.
Information on infant health outcomes include classical biometric indicators (measured by the interviewer), such as the Height for Age Z-Score and the Weight for Age Z-Score. The World Health Organization uses these z-scores as a way to express the distance between an individual child's height/weight and the average height/weight of comparable children in the reference population taking into account the dispersion of the distribution (Z − Score = x−µ σ with x, as the child's height or weight, µ as the average, and σ as the standard deviation). The WHO considers negative z-scores between -2 and -3 as malnourished and stunted; anything below -3 is categorized under severe health concerns. Additionally, child development indicators are collected in form of questions on motor skills (child is able to pick up a small object with 2 fingers), cognitive skills (child identifies at least ten letters of the alphabet, reads at least four simple, popular words, knows name and recognizes symbols of all numbers from 1-10), behavior (child follows simple directions, is able to do something independently, gets along well with other children, kicks, bites or hits other children or adults, gets distracted easily, is sometimes to sick to play). These more complex health indicators were not collected in all households but for a sub-sample of about 13,000 children (out of 36,000 children). The randomization was made at the household level such that all children under the age of 5 in the randomly selected household were tested. 24,000 children under the age of 5 have a sibling that is also under the age of 5. Health outcomes for children that have siblings of similar age are generally worse, they tend to weigh less and be smaller. With regards to cognitive, behavioral and motor skills children in both samples perform similarly well. Additional to information on children, there is a vast array of household and parents' characteristics, including detailed information on household size, composition, and wealth, as well as information on parents' education, labor market status, proxies for religiosity and a limited number of attitudinal questions 5 .
Data on Civilian Casualties
The IBC provides daily geo-coded information on the location of the attack, the perpetrators of the attack (coalition, insurgent, sectarian, unknown), the type of attack (mortars, missiles, suicide attacks, snipers, improvised explosive devices (IEDs), rocket propelled grenades (RPGs), car bombs, and small arms fire, usually with assault riffles). Their data is gathered from media reports, hospital documentation, morgues and other sources. In cooperation with the IBC Condra & Shapiro (2012) assign 19,961 violent incidences to districts for the period between 2003 to 2009, accounting for a total of 59,245 civilian deaths. Figure 1 depicts the total number of violent incidences and civilian casualties between 2003 and 2009. This paper follows Condra & Shapiro (2012) to divide killings into 4 categories:
1. Insurgent killings of civilians that occur in the course of attacking Coalition or Iraqi government targets; this category explicitly excludes insurgent killings that are unrelated to attacks and are better classified as intimidation killings related to dynamics of the civil war 2. Coalition killings of civilians 3. Sectarian killings defined as those conducted by an organization representing an ethnic group and which did not occur in the context of attacks on Coalition or Iraqi forces 4. Unknown killings, where a clear perpetrator could not be identified. This last category captures much of the violence associated with ethnic cleansing, reprisal killings, and the like, where claims of responsibility were rarely made and bodies were often simply dropped by the side of the road In the observation period between 2003 and 2009, half of the recorded violent incidences involve only one civilian casualty. Generally, casualty numbers are in the one digits, only 5.85% involve more than 10 casualties and the sample includes 70 observations with more than 100 casualties. Events with very high civilian casualties occured almost exclusively in Baghdad. The vast majority of incidences, more than 70%, involves sectarian forces. However, coalition attacks have been the most fatal ones, resulting, for instance, in a violent episode of 30 days (July 1st to 30th 2006) that took 1098 civilian lives in Baghdad. Figure 2 depicts the distribution of the log number of casualties between 2006 and 2009 (relevant observation period). One concern about the accuracy of the Condra & Shapiro (2012) data concerns the violent incidences that could not be attributed to a specific district. On the one hand, reporters may avoid high-violence environments and not report stories from there. On the other hand, the opposite bias could be present if high violence areas attract the most public attention in the first place. In order to address this concern, the authors use 2,612 incidents for which the governorate is known but the district is not and analyze whether the proportion of non-attributable incidents at the governorate correlates with levels of violence. The authors do not find a significant correlation that would suggest a systemic bias of non-attributable incidences. In order to further check the accuracy of the data, I use an alternative data set, namely the unclassified data from MNFI SIGACTS III 6 , which are all incidents reported to Multi-National Force-Iraq (MNFI) through daily Significant Activity Reports (SIGACTS). The data set covers all known attacks on Coalition forces, Iraqi Security Forces, the civilian population, and infrastructure between 2004 and 2008. The data do not capture the perpetrator of violence and are only recorded if they involve coalition forces in some way. In contrast to the IBC data, they also include incidences with no casualties. Comparing the yearly activities on the district level between the two data sets, there is a very high correlation of about 0.8 which is significant at the 1% level. Given the very limited data sources on district level violent incidences in Iraq, I consider this one of the few possible sanity check for the accuracy of the IBC data.
An important feature of the violence data is the distinction between coalition and insurgent violence as compared to sectarian violence. While all casualties reported are civilian casualties, the casualties resulting from coalition-insurgent confrontation are considered "non-targeted collateral damage", e.g. civilians dying in the crossfire. Sectarian violence are killings by a clearly identified militia targeted at the civilian population. Table 3 shows the breakdown of violent incidence by type and perpetrator. The data provided by Condra & Shapiro (2012) include a descriptive section on the type of violent act perpetrated. Using key word searches in the incidence descriptions, I created 5 categories of attacks. These categories are not mutually exclusive since the same incidence can contain multiple types of violence. I distinguish between suicide bombings, other bombs and explosions (typically so-called Improvised Explosive Devices), airstrikes and missiles (which is mostly long-distance weaponry or military planes), gunfire, and execution or torture.
Since violent incidences can involve multiple perpetrators and combine different types of violence, the shares reported do not add to 100 percent. Almost 60% of incidences with civilian casualties involved gun violence.
Almost one quarter involved executions and torture, which were mostly perpetrated by sectarian agents, who are also the principal source behind violent incidences. However, the majority of suicide bombings between 2003 and 2009 were caused by insurgent rather sectarian agents. Table 4 reports the severity of the various incidences by perpetrator. I only use violent incidences with a unique and clearly identified perpetrator.
17,500 of the 18,500 recorded events only last one day. The average duration of a violent episode is between 1 and 1.5 days. For coalition forces they can last up to 31 days. There are only 10 incidences that lasted longer than one month and they were all perpetrated by sectarian agents. In the empirical analysis I will treat each day as a separate violent incidence. I expect this to downward bias the results as I treat every day as a new event, although we know from previous research that additional violent episodes beyond the first incidence typically show no effect (Camacho, 2008) . Since the main analysis will include household fixed effects (looking at differences between siblings), I compare the sources of violence between the full sample and the sibling sample to see whether there are systematic differences in the type of exposure to violence across those sub-samples. Figure 5 shows a breakdown of exposure to violence by perpetrator and the sources of violence are almost identical across the two groups. Table 5 links the perpetrator of violence as well as the number of incidences and the number of casualties to various district characteristics at baseline. In particular, I look at population size, the share of the rural and urban population, the ethnic composition, the presence and accessibility of natural resources, an indicator for public service instability (measuring the frequency of power and water outages) and the unemployment rate. The number of violent incidences and the number of casualties is positively and significantly correlated with the population size of a district and the instability of public services. Districts with a higher share of rural population experience fewer incidences. Incidences involving coalition forces are less frequent in districts with a high share of Sunnis. Insurgent attacks happen in more urban districts.
Sectarian violence is not systematically correlated with district characteristics at baseline.
In order to link district-level data on violent incidences with child health outcomes, I use the exact birthdays of the children under the age of 5 from the MICS 2011 and calculate their period in-utero backward. I drop observations where there is no information on the birthday of the children. The earliest date of conception is five years and 9 months before the time of the first MICS 2011 interview, e.g. September 2005. There will be some measurement error, particularly for the first trimester, as I cannot account for early births (those are not recorded in the MICS). Instead, I assume that all children are carried to full term. Consequently, I may attribute a violent incidence that happened before birth falsely to the in-utero period of the child, e.g. I consider a child that was not treated as treated. In this case the bias would go against finding a systematic difference between health outcomes of siblings and the results I present are lower bound estimates. Once I have assigned in-utero periods to all children in the MICS data set, I construct the final data set which consists of the overlap period between all recorded incidences in the IBC data set and the earliest birth in the 2011 MICS data set (see Figure 3 ). This leaves me with the relevant period of observation from 2006 to 2009.
Empirical Results

Identification Strategy
I observe health outcomes Y of child i living in household h located in district d in 2011 and trace back their in-utero exposure to violence in each of the trimesters. The vector of control variables X includes household-, parent-and child-level characteristics. I fist introduce district and then household fixed effects in the regression. Standard errors are clustered at the district level. The most demanding specification with household fixed effects writes as follows:
The vector of control variables X ihd is listed in Table 2 and includes the household size, the household wealth, mother and father characteristics, such as their age, education, their employment status. When we include household fixed effects, all of these variables will be accounted for but child-level controls include the gender of the child, whether he or she has a twin sibling, their age and line number (e.g. whether the child is first, second or third born etc.). In this specific setting the child's age will somewhat act as a year fixed effect since all the information on children, including their age is recorded in 2011. Weight and height outcomes are measured as z-Scores. The coefficient for event d * trimt can be interpreted as follows: a violent event during pregnancy will decrease the height or weight of a child by β standard deviations. The other health outcomes, such as the ability to recognize letters or numbers (see Table 2 for the full list of non-biometric outcomes), are based on survey questions and are binary. For those outcomes I run a logistic model, where the coefficients of interest are presented as odds ratios, e.g. they indicate the likelihood of the respective characteristic occurring in a child.
It is important to note that the treatment is at the district level and therefore uniform across all mothers within a district. The violent incidences are observed at a certain date in a certain district and affect everyone. The within district variation is at the child level and comes from the different timing of pregnancy and the timing of violent incidences. This is why it is possible in this analysis to include district fixed effects although outcomes are only observed once in 2011 and mothers are uniformly treated within a district. Consequently, the structure of the data set does not allow me to look at the effects of violence on parent-level characteristics, such as labor market status, wealth or mental health -at least within districts.
Comparisons of parent-level outcomes across districts are difficult to interpret as the level of violence is endogeneous to many district level characteristics that I am not able to control for due to lack of data. It is also worth noting that all children in the data set were exposed to a violent incidence at some point after they have been born (except for a few districts in the Kurdish region that have not experienced any incidences during the observation period). All of these events will naturally have an impact on child health a few years later. In this high violent environment, I am only testing whether an additional incidence during pregnancy further worsens health outcomes. On the one hand, it would be surprising to see that the marginal effect of a violent incidence during pregnancy still exists, even in contexts like Iraq. On the other hand, the literature discussed in the previous sections supports the notion that small events in early stages of pregnancy can have significant effects in the long-run and that exogenous shocks are easier to mitigate in later stages of pregnancy and early childhood.
The analysis of exposure to violence on an aggregate level leaves the risk for potential confounding factors to drive the results. There may be unobservable characteristics that simultaneously correlate with exposure to violence and determinants that negatively impact child health outcomes. For instance, selection into crime-ridden neighborhoods based on risk aversion, job flexibility or other unobservable characteristics.
Exploiting the within-household variation in exposure to violence during pregnancy can remedy this concern.
We compare siblings that were born very shortly after one another (maximum 2.5 years age difference) and look at how their health outcomes are related their in-utero exposure to violence. The MICS data set contains information on 34,660 children with exact birth dates, for which 30,483 have information on height and weight. These children are spread over 20,031 unique households. Table 6 shows the probability of treatment by household for the full an the sibling sample. In the full sample households 11,073 have experienced a violent incidence during pregnancy, either for some or all of their children (see second and third row). The overall probability of treatment therefore lies at around 55%. In the sibling sample, e.g.
the sample that only includes households that have had multiple children during the relevant observation period between 2006 and 2009, the probability of treatment lies at 66%. The only variation I can exploit is households that have at least one child that was exposed to conflict during pregnancy but also at least another child that has not been exposed. Out of the 11 thousand treated households, there are about 6.5 thousand households in which mothers have been exposed to a violent incidence during all of their pregnancies (if they have one or multiple children); in about 4.5 thousand households, not all children have been treated.
When including the household fixed effects, the analysis therefore exploits the variation in health outcomes for siblings within those 4,558 households (see second row of Table 6 ). (2) and (5), I control for non-time varying district-level heterogeneity. During the observation period there was no systematic collection of time-varying economic and demographic data on district level. In order to account for household-level unobserved heterogeneity, in columns (3) and (6) I add household fixed effects. In line with other results in the literature (Mansour & Rees, 2012; Camacho, 2008; Koppensteiner & Manacorda, 2016) , the OLS results for the effect of a violent incidence during pregnancy has a strong negative effect on the height and weight of children. This result is robust to introducing household fixed effects, comparing children born in the same household in a 2.5 year span, one having been exposed to a violent incidence in-utero and the other not having been exposed. While the coefficient for the height for age z-score remains virtually the same from column (2) to (3), the coefficient for the weight for age z-score increases. Consequently, the fixed effects capture unobserved household characteristics that upward bias the estimation results in column (5). In terms of magnitude, a child that was exposed to a violent event during pregnancy is typically 0.13 standard deviations below the mean in terms of weight (say, 370 grams for a one year old) and height (say, 2.7 cm for a one-year old). Overall, it may be surprising to find such a strong effect in this setting. The level of conflict and violence is generally very high in Iraqi districts and one does not necessarily expect an additional violent incidence during pregnancy to have a strong marginal effect on health outcomes. In principle, all households are exposed to violence at some point during the observation period (only some Kurdish districts did not have an incidence between 2006 and 2009). The estimated effect solely represents the additional effect the exposure to violence has when it occurs during pregnancy.
Baseline Results and Robustness Checks
In Panel B, I present the results for splitting the event timing into the three trimesters of the pregnancy. The medical literature proposes that the production of the stress-induced hormone CRH has the most prominent effect on birth outcomes during the first trimester of pregnancy, e.g. children are most sensitive to maternal stress in early stages of pregnancy (Glynn et al., 2001) . This is confirmed in Panel B of Table 7 . Most of the adverse effect of conflict on height and weight comes from events that occurred during the first trimester. As mentioned in the previous section, I will have some measurement error around the cut-off between the pre-conception period and the first trimester. As I cannot identify whether the child was an early birth, I assume children were carried to full term. This will create some inaccuracy at the beginning of the pregnancy, which manifests itself in the joint significance of a violent incidence over all trimesters (Panel A, column 3) but not when assigning events to certain trimesters (Panel B, column 3). This only seems to be a problem for the height for age z-score, rather than the weight for age z-score.
One important source of bias in this analysis is the potential miscarriages caused by violent incidences. László et al. (2014) show for stressful events during pregnancy (the loss of a family member), that the probability of miscarriage increases. This could also be the case for exposure to violence in Iraq.
The MICS data set does not include information on miscarriages (and their timing). Consequently, women that have been exposed to violence and experienced a miscarriage as a consequence will not appear in the treatment group although they are the ones most severely affected by it. One thought experiment would be to consider all miscarriages as births with severe damage to weight and height. It follows that the observed birth outcomes of the treatment group are positively selected, as they exclude all miscarriages. This could downward bias the estimates, especially when I also include large scale events that are more likely to have a bigger impact on the probability of miscarriage (through factors additional to stress, such shocks to income, infrastructure etc.).
Another potential bias is unobserved heterogeneity on the household level, including both time-variant and time-invariant components. Using household fixed effects alleviates some concerns about timeinvariant unobserved heterogeneity. For instance, households with different levels of risk aversion (independent of income, education or other observables) that lead to a differential selection into violence-ridden neighborhoods but also simultaneously impact child health. However, I am not able to control for timevarying unobserved heterogeneity. Since the time-frame of two to three years is not very long, I expect variation in that period to be rather low. Nevertheless, there may be households that have, for instance, migrated between the birth of their children. Since I have no information on migration history (or any other proxy, such as district of birth of mother or father), I cannot directly control for this problem. I observe all households that live in a certain district in 2011 and I trace back the date violent incidences to the in-utero period of the respective children. I expect that if households moved in response to violence(if households move but there is no violent related selection, that would not bias the estimate) it would be moving out of rather than moving into violent districts. This selective out-migration implies that I will include households that were treated in the control group, e.g. mothers that were exposed to a violent incidence during pregnancy and now live in a more peaceful neighborhood will be considered not-treated. Consequently, the point estimate is likely a lower bound estimate for the effect of in-utero stress on child health outcomes. Although it is reasonable to believe that the direction of the bias goes int he opposite direction of the estimation, I use a different data source to verify whether internal migration was a major determinant in the demographic composition of districts. The Iraq Household Socio-Economic Survey (IHSES) is a large scale survey conducted by the Iraqi Central Office for Statistics and supported by the World Bank, that covers over 25,000
Iraqi households and over 175,000 individuals in the year 2012. The data set contains detailed information on the migration history of respondents. It asks about the year and month of migration and respondents specify the reason for which they moved. Specifically, the IHSES asks Did stay for 6 months continuously in another place?, which also captures short-term displacements. Overall, 18% of respondents have been living in a different place continuously for at least 6 months. The recorded timings of migration go back as far as 1930. Table 8 year dummies in combination with household fixed effects capture a lot of the variance in the data, as the comparison now is not between siblings with the same age gap across households, but siblings of the same age across households. When I include only district fixed effects, I find consistently negative effects of an incidence during the first trimester on the height and weight for age z-scores. When including household fixed effects in columns (3,4 and 7,8) , only the weight for age indicator remains significant. However, this is consistent with the baseline results of Table 7 . The effect for the specification with birth year dummies is slightly smaller and less significant than in the baseline regression but the estimates are not significantly different from each other.
3.2.1 Severity of Incidence, Intensity of Exposure and Violence before Pregnancy Table 10 presents robustness checks on the baseline results presented in Table 7 . First, I re-run the regression in columns (3) and (6) of Table 7 , now using only incidences with one casualty. I expect that incidences of limited severity, e.g. low casualty and low duration, do not have an additional impact on the infrastructure or access to health. Most of the one casualty incidences are caused by gunfire, rather than explosions through bombs or landmines, which are the incidences with the highest potential to destroy critical infrastructure, such as roads, sanitary systems, or access to hospitals and nutrition. As reported in columns (1) and (2), limiting the sample to low-casualty incidences does not alter the results. On the contrary, the size of the effect becomes marginally larger, suggesting that including large scale incidences upward biases the results. This is not surprising, as these big events are more likely to result in a miscarriage. As discussed above, the children observed in the data are positively selected along health outcomes, as the children who would have had the worse health outcomes did not survive. In columns (3) and (4) of Table 10 , I look at potential non-linearities in the exposure to violence. I control for the absolute number of events by trimester to analyze whether the intensity of exposure has a marginal effect on child health. The results are in line with previous findings, that additional exposure to conflict and violence does not have an effect on child health (Koppensteiner & Manacorda, 2016; Camacho, 2008) . There may also be concerns that there is differential selection in the decision to become pregnant. One could argue that in times of high violence only those women decide to become pregnant that would have had worse child health outcomes in the first place, for instance less educated women or poorer women that do not have access to contraception. In order to remedy this concern, I control for the number of events three months prior to pregnancy. If the decision to become pregnant is differentially influenced by conditions before pregnancy, including the level of violence before conception can control for this possible selection. In columns (7) and (8) In Table 11 , I do an additional check to see whether other structural effects may impact these results. In this sample I only use events that had one casualty and that came from direct gunfire. This means that the perpetrator shot one single civilian with a direct gunshot. This event is very unlikely to cause damages to the infrastructure or trigger curfews, as those are usually initiated after bombs or explosions or more large scale events with multiple casualties. Despite the tight restriction, I still find a negative and significant effects of this violent incidence on children's health.
Alternative Outcomes: Cognitive-, Motor-, and Behavioral Skills
The effects of in-utero exposure to violence on child health, goes beyond only physical measures. It can also extend to cognitive, motor, and behavioral skills. The rich data of the MICS allows me to extend the analysis to other health outcomes that shape long-run socio-econmic success of children. Non biometric outcomes are taken from survey questions of the Multiple Indicator Cluster Survey. Not all questions were asked in all households. The selection of whether or how many questions are asked is randomized at the household level. This is why, the umber of observations available for each question vary across questions. Table 12 shows the correlation between the biometric and alternative outcomes. Height and weight are not just proxies for cognitive skills, motor skills or behavior. Overall the correlation is very low (no higher than 0.05) and is not significant for many alternative outcomes, such as getting along with other children, being sick very often, the ability to pick up objects, or the ability follow simple directions or do things independently. Table 13 reports the odds-ratios of a conditional (fixed-effects) logistic regression. The number of observations at the bottom of the two Panels of Table 13 , report the number of households that have had multiple children during the observation period and have information on non-biometric outcomes. Note that all results are reported for one casualty incidences, events with higher severity are excluded from the analysis. The first three columns of Panel A, test whether 1) the child is able to identify at least 10 letters of the alphabet 2) if the child can read at least four simple, popular words, and 3) if the child knows the name and recognizes the symbol of all numbers from 1 to 10. The results are striking: among children in the same household, those who have been exposed to violence in-utero during the first and second trimester are almost 70 to 80% less likely to recognize letters or whole words. In column 4) I report the results for motor skills of children, in particular whether they are able to pick up an object with two fingers. Children whose mothers were exposed to a violent incidence during pregnancy are only half as likely to pick up an object with two fingers. I do not find any evidence of a higher likelihood to be sick (see Panel A, column 6). Considering the low and weak correlation between biometric and alternative outcomes (in particular, objects, indep, children, and distract) , I can be assured that what I pick up in behavioral or cognitive skills are not just proxies for worse physical conditions of children. Table 13 , I report behavioral outcomes for children as reported by parents. I cannot rule out that mothers who have been exposed to violence more, will adjust behaviorally and therefore not only answer these questions differently from women who have not been exposed, but they could contribute to the adverse behavior of their children. However, I expect that this behavioral adjustment should not be different across children (especially not those with a very small age gap, like in this context). The fixed-effects should therefore control for behavioral adjustments on the level of the mother. The behavioral outcomes address the questions of whether 1)the child is able to follow simple directions 2) the child can do things independently 3) the child gets along with other children 4) the child kicks or bites adults or other children or 5) whether or not it is easily distracted. Similar to the findings on cognitive and motor skills, incidences of violence in-utero substantially decrease the likelihood that children are able to something independently or get along with other children (more than half as likely, irrespective of the timing of the violent incidence) and less likely to get along well with other children. Exposed children are also more easily distracted. I do not find an effect of the child's likelihood to follow directions or being violent towards other children or adults. Considering that I am comparing children that live in the same household and enjoy the same education and care taking, the magnitude of these results is striking.
In Panel B of
Nevertheless, testing multiple hypothesis simultaneously -as I do in this case with the effect of a violent incidence during pregnancy on 10 different outcomes -increases the probability of finding false positives. In order to account for this issue in Table 13 I use Bonferroni adjusted p-values, which divides the critical value α by the number of tested outcomes n to receive the adjusted critical value α n . The Bonferroni method is quite conservative as it assumes that all outcomes are independently distributed, which not entirely the case for the child health outcomes. As shown in Table 12 , some of non-biometric outcomes are highly correlated with one another and there means are not significantly different from each other. Therefore, the Bonferroni adjustment is a strict measure of significance in this case. I indicate outcomes that are significant at the 10% under this method with an a. Children that were exposed to violence in-utero are less likely to recognize letters, less likely to do things independently and are less likely to get along with other children.
Overall the baseline results show strong evidence for a detrimental effect of in-utero exposure to violence (particularly in the first trimester) on various health outcomes, including biometric but also cognitive and behavioral measures. Household fixed effects pick up the non-time varying component of unobserved heterogeneity on the household level, and therefore remedy concerns about selection into violent neighborhoods or behavioral differences across households. Including the frequency of events and controlling for incidences before pregnancy does not alter the results. Incidences with very few casualties (in this case only one casualty) still have an effect on child health, which is suggestive evidence for the stress mechanism rather than access to health, nutrition or damaged infrastructure.
Heterogeneous Effects of Violence
In order to get a better understanding of the mechanisms at hand, I will now turn to the heterogeneity of these violent incidences, not only distinguishing between perpetrator and type of violence but also looking at potential mediating factors at the household level. In the previous section, I restricted the sample to low casualty incidences to establish first evidence for the stress-mechanism. I included either incidences with only one casualty or with casualties up to four individuals. This ensures that the incidence is small enough to not affect crucial infrastructure but big enough to be picked up by the media and/or be known to the public, at least locally. The data set of Condra & Shapiro (2012) allows me to distinguish between different perpetrators and the type of violence that has been perpetrated. I will use this information to further test the stress mechanism by looking at events that are seemingly similar in their severity (e.g. duration and number of casualties) but that are expected to differentially impact mothers' stress levels.
Perpetrator and Type of Violence
As already outlined in section 2, the information on the perpetrator of violence was collected from media reports, hospital logs, and morgues by the Iraq Body Count Project and was categorized and assigned to Iraqi districts by Condra & Shapiro (2012) . In my analysis, I only use incidences where one unique perpetrator can be identified. It is important to understand the difference between the categorization of perpetrator as they have an implication for the main target of the violent attack. The incident is recorded as "sectarian" if it involves casualties caused by identified sectarian militia and did not happen during combat with coalition forces, e.g. these casualties occurred outside of coalition-insurgent confrontations and directly targeted the civilian population. This category combines violence by sectarian militias targeted at co-ethnics as well as violence against people from other groups. Insurgent killings of civilians that occur in the course of attacking Coalition or Iraqi government targets are recorded as "insurgent"; Coalition killings of civilians were coded as "coalition". Table 14 shows the results for low casualty incidences (1 to 4 casualties) with district fixed effects.
Including household fixed effects would absorb all of the variation in the data since there are rarely mothers who have been exposed to different perpetrators over different pregnancies. The results show that most of the effect of in-utero exposure to violence on child health stems from sectarian violence. The effect is slightly smaller than in the baseline regression (see Table 7 , columns 2 and 5). Coalition or insurgent caused events do not seem to impact the height for age or weight for age z-scores. There may be concerns that sectarian violence is just a proxy for violence of extreme intensity, e.g. long duration and many casualties. While this concern would already be remedied by the restriction to low casualty incidences in column 1 and 2, the correlation coefficients in Table 15 reaffirm that this concern is not valid. In fact, there is no significant correlation between the duration of an incidence and the perpetrator, and the number of casualties is even negatively correlated with sectarian caused incidences. I take this as further evidence that sectarian violence is not only capturing severity of violence. One additional concern may be that since the data set records more sectarian than insurgent or coalition incidences, the significance simply comes from statistical power.
In order to alleviate this concern I take the sub-sample of incidences that are of similar magnitude among the sectarian and insurgent/coalition agents. For bombs and explosions there about 2,300 recorded incidences for sectarian agents and 1,900 for insurgent agents (only 58 for coalition forces). Running the regression on the bombs and explosions sub-sample in columns 3 and 4 confirms the previous results. Only incidences targeting the civilian population (e.g. sectarian violence) remain significant and of similar magnitude.
The particularity of sectarian violence (namely that it is specifically targeting the civilian population, rather civilians caught in coalition-insurgent confrontation) seems to be a large potential source for stress in the population. Knowing that there has been an attack against the civilian population in the same district may impact pregnant women more, than learning about a civilian casualty that was caused by crossfire. This does not mean that coalition and insurgent incidences do not contribute to the overall violent environment and worsening of living conditions but the stress-channel seem to operate more through the sectarian incidences.
Columns 5 to 8 of Table 14 show a further sub-sample analysis now distinguishing between reli-giously polarized and non-polarized districts. Using CIA data for Shia and Sunni population before the US invasion in 2003, I construct a herfindahl index of religious polarization on the district level. Districts in Iraq are very homogeneous. Out of the 118 districts only 14 are actually polarized, namely the minority group holding at least 20% of the population. 81 districts are completely homogeneous with only Sunnis or Shias present. This makes a sub-sample analysis for homogeneous versus polarized districts challenging. Restricting the sample to homogeneous districts increases the size of the coefficient, I find an even larger coefficient for polarized districts but the estimate is imprecise due to a much more limited number of observations. Nevertheless, the stronger effect of attacks from an opposing religious group in a homogeneous district could support the idea that stress levels may be higher in that circumstance.
Education, Wealth, and Labor Market Status
This section looks at the mitigating factors on the household level, namely age, wealth, education, and labor market status of the parents. On the one hand these will shed light on what parent characteristics will most contribute to dealing with the consequences of in-utero exposure to violence, on the other hand, it will give further insight on the potential mechanisms at hand. If violent incidences work through damages to the health system and infrastructure, we would expect that parents who enjoyed a high education and are more wealthy can absorb the negative consequences of a violent incidence more easily. If the decline in child health is psychological and stress induced, we may find little evidence for mitigating factors. Figure 4 illustrates the regression coefficients for the interaction terms in the specification with district fixed effects.
While household wealth slightly remedies the negative consequences of a violent incidence during pregnancy, other determinants such as education, age or the number of other young children in the household do not have an effect. What is more striking is that controlling for education and wealth of the household, the fact that mothers work, worsens the effect of an event on children's height and weight for age scores. One potential reason for this could be that women that work will be frequenting public spaces more regularly, which could in turn affect their perceived probability of being exposed to future incidences of violence and therefore lead to particularly high stress levels.
District characteristics at baseline
While household characteristics observed in 2011 are potentially exogenous to the exposure of violence, district level characteristics at baseline, e.g. before the start of the observation period, are pre-determined and can reveal interesting heterogeneous effects. I have looked at this indirectly in Table 14 for the effect of violence in ethnically homogeneous versus heterogeneous districts. As described in the section 2, there is only very limited data available on the district level. In this section I use three different district level characteristics: i) unemployment rate in 2007 ii) share of rural population in 2008 and iii) the instability of public services (electricity and water) in 2008. I interact these baseline characteristics with the treatment variable (violent event during pregnancy). For instance, women in districts with a high share of people living in rural areas may feel less affected by violent incidences that happen in the city. Similarly, districts with weak state capacity (here: economically weak districts, districts with a high unemployment rate or districts that have weak public goods provision) may leave the population feel more vulnerable and less protected by security forces in the face of violent incidences. I report the results in Table 16 . I do not find any evidence that districts with low state capacity, sparsely populated or economically weak districts experience a differentially higher effect of events on women and their children. This may not be surprising if we believe that the effect of violent events during pregnancy on child outcomes in this context is primarily driven by stress rather than by damages to the infrastructure and the districts ability to absorb those.
Conclusion
The consequences of war in the Middle-East are important but have not received much attention in the economic literature. This paper combines micro-level data on child health from the Multiple Indicator Cluster Survey in Iraq with geo-coded incidences of insurgent violence from the Iraq Body Count Project to estimate the impact of in-utero exposure to violence between 2006 and 2009 on biometric, behavioral and cognitive outcomes. The results show that one single violent incidence during pregnancy significantly increases the risk of stuntedness and malnutrition, and also substantially weakens the cognitive skills and worsens behavioral outcomes. It may come as a surprise that an additional act of violence during pregnancy can still have such a strong effect on child health in an environment where conflict is part of every day life and exposure to violence has remained persistently high over the last 15 years. This emphasizes even more the importance of pre-natal conditions on long-run health for children. This evidence stands in support of the significant body of literature that emerged in the last decade and that has consistently shown the significance of shocks in-utero. However, the contexts in which this phenomenon was studied has not allowed to isolate the effect of stress from the effect of other confounding factors. Thanks to detailed data on the source of violence, I am able to identify events that have a seemingly similar impact (same duration and number of fatalities) but are perceived as more stressful by the civilian population. In particular, sectarian violence is driving the adverse effect of exposure to violence on child health, as this source of violence is specifically targeted at the civilian population and therefore perceived as particularly stressful. (2012)). Population figures and economic variables come from the World Food Program. Ethnicity data come from the CIA. Since I use both district and household fixed effects, these variables will be absorbed in our baseline results. (2012)). Population figures and economic variables come from the World Food Program. Ethnicity data come from the CIA. Since I use both district and household fixed effects, these variables will be absorbed in our baseline results. Number of households that have a child/multiple children under the age of 5, of which none were exposed to violence during pregnancy (first row), of which some were exposed to violence (second row), of which all were exposed to vio- Table 15 shows pairwise correlation between perpetrator and severity of incident, measured as the duration in days and the number of casualties. P-values are reported under the correlation coefficients. number of children between age 5 and 14, sex of hh head, education of hh head, dummy for rural hh, hh owns dwelling, hh owns agricultural land, size of land held by hh, mother's and father's line number, mother's and father's education, biological mother/father alive, mother/father age , spouse is a relative, mother/father works, father has multiple wives, sex of child, dummy for twin, line number of child. Interaction components are controlled for separately. Outcome variables are described in 2. Variables include: hh size, number of women 15-49 in hh, number of children under age 5, number of children between age 5 and 14, sex of hh head, education of hh head, dummy for rural hh, hh owns dwelling, hh owns agricultural land, size of land held by hh, mother's and father's line number, mother's and father's education, biological mother/father alive, mother/father age , spouse is a relative, mother/father works, father has multiple wives, sex of child, dummy for twin, line number of child. Interaction components are controlled for separately. Outcome variables are described in 2.
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